Cairo University
Instituted of Educational Studies
Education Technology Department

The Effectiveness of A Computer Program Based on the
Strategy of "Problem Solving"” in Developing the Mathematical
Thinking for Commercial Secondary Students in Statistics

Thesis

Submitted for Partial Fulfillment of Master Degree
In educational Technology
Submitted
By:

Mona Taha Ibrahim

Supervised by
Prof. Dr . Mostafa Abdel Prof. Dr . Amal Abedl Fattah Swaidan
Samea Mohamed Assistant Professor of Educational Technology
Manager of National Educational Instituted of Educational Studies

Research and Development Center

Dr. Sameh Said Esmail
Lecturer of Educational Technology
Instituted of Educational Studies

Cairo University
Instituted of Educational Studies
Education Technology Department
2009



adel L o] 4S5 0

O Ja Lpadl i e 238 (555 s0aS gl Allad
CMb gl ol N sl A
elan) sale 8 4y lail) 4 il Al )
The Effectiveness of A Computer Program Based on the

Strategy of "Problem Solving" in Developing the Mathematical
Thinking for Commercial Secondary Students in Statistics

ald) yae)
asd) sl 4 (A
)y
Oy g 7 ldllae JAT/A_(Q_T aandl e L;M/q_i
aslal] Lo gl gi M Yaaa
A5l bl 2ga Aol Lygy ) Cigagll agilliSsall pta

AL daalay 5Ly
aslaill LiaglgdSS (pujta
Agu il cladpdl) dgaa

-ﬁ‘i“i—e*~~q



Cairo University

Institute Of Educational Studies
Department of Education Technology

The Effectiveness of A Computer Program Based on
the Strategy of "Problem Solving" in Developing the
Mathematical Thinking for Commercial Secondary
Students in Statistics

A Thesis Submitted to gain master Degree in Education
instructional Technology

Prepared by
Mona Taha Ibrahim

Supervised by
Prof. Dr . Moustafa Abdel Prof. Dr . Amal Abed| Fattah
Samea Mohamed Swaidan
Manager of National Educational Assistant Professor of Educational
Research and Development Center Technology
Instituted of Educational Studies Instituted of Educational Studies
Cairo University Cairo University

Dr. Sameh Said Esmail
Lecturer of Educational Technology
Instituted of Educational Studies
Cairo University

2009



Introduction:

Developing the human mind represents one of the crucial and
urgent issues in the information in which we live, this age is also
characterized by a number of contemporary problem which requires one
to use creative and critical thinking thus, developing thinking come to be
one of the top priorities of the educational process . Statistics, a subject
taught in secondary schools, can promote thinking skills among students
as it tackles controversial issues that challenge mind and arouse thinking,
and use effective instructional strategies and program.

The Research Problem:

Teaching Practices of statistics currently used at secondary stage
focus mainly on rote memorization and neglect other important aspects
such as developing students thinking skills through effective program and
strategies. While extensive research has been conduct on the effectiveness
of several teaching strategies and programs in developing thinking skills
in different subjects, corresponding research on statistics is scarce.
Consequently this study offers a proposed teaching program for
developing thinking skills among secondary school students through
statistics.

Research Questions:

The Problem of the study can be summarized in the following main
question: "What the effectiveness of A computer program Based on the
strategy of "problem solving" in Developing the Mathematical Thinking
for Commercial Secondary Students in Statistics?" The following sub-
questions are derived from the main question:

1-  What are the shortcomings of teaching statistics which hinder
developing the Mathematical Thinking skills among secondary
school students?

2-  What are the most important the Mathematical Thinking skills that
can be developed through Statistics?

3-  What are the aspects of the proposed computer program Based on
the strategy of "problem solving™ in Developing the Mathematical
Thinking for Commercial Secondary Students?

4-  What is the effectiveness of the proposed computer program Based
on the strategy of "problem solving” in Developing the



Mathematical Thinking for Commercial Secondary Students in
Statistics?

Research Hypotheses:

1-

There is a significant difference at 0.01 Level In the whole
Mathematical thinking skills between the mean Scores attained by
the experimental group, and those attained by the control group, in
favor of the experimental group in the post-test.

There is a significant difference at 0.01 Level In Inductive skill
between the mean Scores attained by the experimental group, and
those attained by the control group, in favor of the experimental
group in the post-test.

There is a significant difference at 0.01 Level In Deductive skill
between the mean Scores attained by the experimental group, and
those attained by the control group, in favor of the experimental
group in the post-test.

There is a significant difference at 0.01 Level In Relation skill
between the mean Scores attained by the experimental group, and
those attained by the control group, in favor of the experimental
group in the post-test.

There is a Significant difference at 0.01 level between the mean
scores of the experimental group in the pre- and Post —tests On the
whole Mathematical thinking skills test in favor of the post —tests.

There is a significant difference at 0.01 level between the mean
scores of the experimental group in the pre- and Post —tests On test
(Inductive skill) in favor of the post —tests.

There is a significant difference at 0.01 level between the mean
scores of the experimental group in the pre- and Post —tests On test
(Deductive skill) in favor of the post —tests.

There is a significant difference at 0.01 level between the mean
scores of the experimental group in the pre- and Post —tests On test
(Relation skill) in favor of the post —tests.

The program will be effective in developing Mathematical thinking
skills.

Research Limitations:
The research was limited to:



A random sample of the third grade secondary school students
from Kaser Eleani school (5 years system).

The mathematical thinking skills included in study were limited
to:

a. Inductive skill
b. Deductive skill
c. Relation skill

The program was limited to the (averages unit) adopted from
Statistics textbook taught at secondary schools in Egypt.

Research Tools

1.

3.

An inventory of some mathematical thinking skills that can be
developed through Statistics.

Of the proposed computer program Based on the strategy of
"problem solving".

Mathematical thinking test.

Research Procedures:

To answer the question of the study and to test its hypothess, the

researcher followed the next procedures

Reviewing previous research and literature relevant to the study.

Examining the relationship between thinking skills and
statistics.

Developing the instruments of the study and submitting them to
a jury of specialists.

Selecting the sample of the study, the experimental group (n 30)
in Al-Kaser Eleani secondary school and the control group (n-
30)

The pre-testing of the thinking skills test.

Teaching the suggested unit to the experimental group while
teaching the control group using a traditional method.

The post testing of thinking skills test.
Analyzing the data statistically and interpreting the results.

Research results:
The study reached the following results:



All the nine hypotheses of the study were confirmed.

The program was effective in developing mathematical thinking

skills as a whole and in developing Inductive ,deductive, relations
skills.

The program was effective in developing mathematical thinking
skills as a whole.
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